Specifications tableSubjectAquatic ScienceType of dataTable\
ImageHow data were acquiredCompositional analysis by microscopy of Lugol\'s iodine-preserved samples.\
ELISA-based toxin analysis using microcystins-ADDA polyclonal antibody -- enhanced ELISA kit (Product No. 520,011, Abraxis, Warminster, PA, USA) and anatoxin-a ELISA Microtiter Plate Kit (Product No. 520,060, Abraxis)\
Toxin analysis by LC-MS (Xevo G2-XS QTof MS, Waters Corp., Milford, MA, USA)Data source locationCity/Town/Region: Ontario\
Country: Canada\
Name of Body of Water: Thames River\
Latitude and longitude (and GPS coordinates) for collected samples/data:\
Station MECP 26 (ECCC ON02GE0006 \[T2\]): 42.31714; −82.44847\
Station MECP 32 (ECCC ON02GE1005 \[JR\]): 42.35453; −82.321\
Station MECP 35 (ECCC ON02GE9007 \[CA\]): 42.39289; −82.21069\
Station MECP 36 (LTVCA): 42.406603; −82.185703\
Station MECP 39 (ECCC ON02GE1000 \[TT\]): 42.545; −81.968\
Sampling conducted from bridges over the river at approximately mid-stream and with samples acquired from 0--1 m depth. Physico-chemical parameters measured using a model 600QS sonde (YSI Inc.,\
Yellow Springs, OH, USA).\
Daily samples were collected using autosamplers (Teledyne ISCO, Lincoln, NE, USA) located at the Thames River mouth (ECCC ON02GE0006) and Thamesville, ON (ECCC ON02GE1000) with samples collected at 8 h intervals.Data formatRaw\
AnalyzedIdentificationWhole water samples preserved with Lugol\'s iodine were analyzed by counting phytoplankton in a measured aliquot using a modified inverted microscope for the Utermöhl method.Strain CharacteristicsN/AData accessibilityRepository name: Mendeley Data\
Direct URL to data: [http://doi.org/10.17632/85gy8ct4yn.3](http://dx.doi.org/10.17632/85gy8ct4yn.3){#interref0001}

***Compositional Profile of the Strain\'s Biomass***Lipid ProfileNot AvailableHNO Analysis (if available)Not AvailableProtein, Carbohydrate, Lipid, Ash Content (if available)Not AvailableProtein and Amino Acid Profile (if available)Not AvailableCarbohydrate Profile (if available)Not AvailableToxin Concentrations (ug/L) (if available)Total Microcystin Concentration\
Station MECP 32 (ECCC ON02GE1005 \[JR\]): \< Method Detection Limit (MDL) 0.1 ug/L\
Station MECP 35 (ECCC ON02GE9007 \[CA\]): \< MDL 0.1 ug/L\
Station MECP 36 (LTCVA): \< MDL 0.1 ug/L\
Station MECP 39 (ECCC ON02GE1000 \[TT\]): ≤ 1.4 ug/L\
Station MECP 26 (ECCC ON02GE0006 \[T2\]): ≤ 0.52 ug/L\
ELISA MDL is 0.1 ug/L total microcystins and 0.2 ug/L anatoxin-a. All sites exhibited anatoxin-a levels \< MDL 0.2 ug/L. Samples analysed using LC MS/MS method indicated cyanotoxin levels \< MDL 0.05 ug/L.\
References to Methods Used for ProfilingNot Available

1. Introduction {#sec0001}
===============

The Thames River is a priority tributary of the Lake Erie watershed, as identified in Annex 4 of the Great Lakes Water Quality Agreement. The river flows into Lake St. Clair in southwestern Ontario with land use in the watershed dominated by row crop agriculture.

In September 2019, a cyanobacterial bloom was observed in the lower Thames River. First reports of the bloom were communicated on September 23 by the Lower Thames Valley Conservation Authority to the Ontario Ministry of the Environment, Conservation and Parks (MECP) with synoptic sampling by our collaborative team commencing immediately and continuing through October 15 along a 50 km stretch of the river extending from Thamesville, ON to Prairie Siding, ON ([Fig. 1](#fig0001){ref-type="fig"}). Additional daily sampling was provided by autosamplers located at the river mouth and at Thamesville.Fig. 1Samples from near surface of Thames River acquired on September 23, 2019. Survey extended from Thamesville, ON (far left; 64 km from river mouth) to Prairie Siding, ON (far right; 14 km from river mouth). Samples in middle with distinct green discolouration were acquired from a 9 km stretch of the river through Chatham, ON.Fig 1

Strong green discolouration was evident over a 9 km stretch of river through Chatham, ON located 29 km from the river mouth ([Fig. 2](#fig0002){ref-type="fig"}). Sampling in Chatham identified *Aphanizomenon flos-aquae* as the dominant cyanobacterium with peak cell abundance surpassing 3.2 × 10^9^ cells/L [@bib0001]. Also abundant within the bloom was *Planktothrix agardhii* [@bib0001].Fig. 2Photo of Thames River in Chatham, ON acquired on September 23, 2019 near the time of bloom onset. Distinct green discolouration of the river is evident.Fig 2

Low river discharge coincident with negligible rainfall and rapid warming were identified as factors responsible for a recent early spring bloom of *P. agardhii* in the Maumee River [@bib0002]. Similar conditions were recorded for the Thames River preceding the 2019 bloom ([Fig. 3](#fig0003){ref-type="fig"}). By October 1, the bloom had been transported downriver [@bib0001] with remnants of the bloom persisting in the river through October 15. Whereas the Thames River represents a source of nutrients that promotes phytoplankton growth in Lake St. Clair, there is no evidence that the river directly seeds lake blooms. The September 2019 Thames River bloom and a previous documented bloom in the river [@bib0003] were dominated by filamentous cyanobacteria whereas colonial cyanobacteria such as *Microcystis* spp. typically bloom along the southern shore of Lake St. Clair [@bib0004].Fig. 3Relationship between rainfall recorded at Chatham plotted with Thames River discharge measured 35 km upstream at Thamesville (ECCC hydrometric gaging station 02GE003). Median river discharge recorded for 3 weeks prior to the bloom was low (10.9 m^3^/s). Mean air temperature showed warming by 5 °C over this same period (r^2^ = 0.33).Fig 3

In Chatham where the bloom was most visually intense, total microcystins and anatoxin-a were below ELISA detection limits. Low levels of total microcystins (\< 1.5 ug/L) were detected by ELISA at the autosampler sites throughout the bloom period. Taxa present are known to produce other bioactive compounds and additional screening is recommended.

2. Environmental impact {#sec0002}
-----------------------

Unknown at this time

3. Toxicity information {#sec0003}
-----------------------

Analysis by ELISA did not detect total microcystins in the blooms samples from Chatham where the bloom appeared most intense, however low levels of total microcystins were detected in samples collected by autosampler at the Thames River mouth and at Thamesville. Analysis by LC-MS did not detect presence of microcystins (microcystin -LR, -dmLR, -RR, dmRR, -LA, -LF, -LY, -HilR, -LW, -YR, -HtyR, -WR), anatoxin-a or homo-anatoxin, however the taxa present are known to produce other bioactive compounds and additional screening is recommended.

4. Economic impact {#sec0004}
------------------

We anticipate the economic impact of the bloom was negligible for the following reasons:1.No municipalities draw water from the mouth of the Thames River to Thamesville, the eastern extent of our survey, hence there were no costs associated with water treatment as a result of the bloom.2.Onset of the bloom was in early fall at a time when recreational use of the river had declined. Likewise, the early fall timing of the bloom did not coincide with major riverfront events in the city of Chatham which might have been negatively impacted by the bloom.

5. Experimental design, materials, and methods {#sec0005}
----------------------------------------------

Sampling of the Thames River was conducted from bridges over the river at approximately mid-stream and with samples acquired from 0--1 m depth. Four locations were sampled over four sampling dates between 18 August -- 15 October 2019. Prior to collection of samples, physico-chemical parameters (pH, conductivity, temperature, dissolved oxygen) were measured using a 600QS sonde (YSI Inc., Yellow Springs, OH, USA). Samples were processed on site within 30 min of collection for determination of cyanotoxins. Sampling extended from morning (09:30 h) to late afternoon (17:00 h) with the majority of sampling conducted midday between 10:00--14:00 h. Whereas cyanobacteria are known to regulate gene expression under circadian influences [@bib0005], a recent transcriptomic analysis of diel metabolic functions of a cyanobacterial bloom in Lake Erie offered no evidence of altered expression of toxin genes between day or night [@bib0006]. Thus, time of sampling was not expected to influence our ability to measure toxins.

Sampling was augmented by automated samplers (Teledyne ISCO, Lincoln, NE, USA) maintained by Environment and Climate Change Canada (ECCC) which collected water at 8 h intervals from the Thames River mouth and at Thamesville, ON between 23 September -- 15 October 2019. Daily integrated samples collected by autosampler were analyzed for cyanotoxins, turbidity, pH, and conductivity by the Ontario Ministry of Environment, Conservation and Parks (MECP; Toronto, ON, Canada).

For analysis of microcystins and anatoxin-a, 500 mL samples of whole water were collected and stored in amber glass bottles which were maintained chilled until analysis. Samples for analysis of anatoxin-a were additionally preserved with 600 mg sodium bisulfate and 50 mg of ascorbic acid. Cyanotoxins were anayzed by ELISA and select samples were additionally analysed by LC-MS. For ELISA, Abraxis Microcystins-ADDA ELISA and Anatoxin-a ELISA kits were used following manufacturer\'s instructions (Warminster, PA, USA). Twelve different microcystin variants and anatoxin-a were analyzed by LC-MS using on-line solid phase extraction (SPE). In brief, 5 ml aliquots of the homogenized samples were lysed by three freeze-thawing cycles. ^15^N-labelled microcystin-LR, -RR, -LA and -YR were added as internal standards. Syringe filtered samples (500 µl) were directly injected in the on-line SPE LC-QToF MS for instrumental analysis [@bib0007].

Whole water samples preserved with Lugol\'s iodine were analyzed by counting phytoplankton in a measured aliquot using a modified inverted microscope for the Utermöhl method plus a small magnification modification of the stratified counting technique of Munawar and Munawar [@bib0008]. A measured aliquot of mixed sample was placed into an inverted microscope counting chamber and allowed to settle a minimum of 4 h per centimeter of overlying water depth. Larger and recognizable rare cells were counted at 400 × along a minimum of one transect across the entire counting chamber. Smaller algae were counted at 1000 × along a measured transect until a minimum of 300 cells were enumerated. Phytoplankton were counted as individual cells. Cyanobacterial taxonomy reported here conforms to Anagnostidis and Komárek \[[@bib0009],[@bib0010]\].
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